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Preliminary and Short Report
A TENSIOMETRIC ANALYSIS OF EPIDERMAL HEALING IN THE
PLANTAR SKIN OF GUINEA PIGS*
DAVID T. ROVEE, B.S., M.S., JACQUELYN LOWELL AND CAROLE MILLER, R.N.
Recently, Geever et al (1) have raised the
question as to the role of non-collagenous sub-
stances such as epithelium, keratin, and muco-
polysaccharide in the breaking strength of a
wound. In their paper, the authors indicate it is
"probable that the reparative epidermis, fibro-
blasts, endothelial, adventitial, and inflammatory
cells, and non-collagenous protein within the
wound significantly contribute to the breaking
strength" of wounds (1).
Interest in the epidermis has prompted a study
of its role in a wound's breaking strength. A study
of the tensile properties of isolated sheets of in-
cised epidermis has provided healing curves
implicating the epidermis as contributing sur-
prising strength to the wound.
MATERIALS AND MNTUODS
Under light methoxyfluorane anesthesia, 55
male guinea pigs weighing an average of 393 g 12
were prepared for incision by swabbing with 70%
ethanol. One small incision approximately 7 to 8
mm long was made on each plantar surface of the
animals. The incisions were perpendicular to the
long axis of the foot and extended in depth to the
tendinae fiexorum. Hemostasis was established by
applying pressure for a few minutes, and the
wounds were then dressed to minimize extraneous
mechanical trauma to the incisions. The total
number of animals was divided into five groups
for sacrifice at wound ages of 3, 4, 5, 6 or 7 days. At
sacrifice, the plantar skin was removed and placed
in 2N sodium bromide at 37° C for two hours. The
epidermis could then easily be split from the
underlying dermis. Under these conditions, the
basement membrane remains with the dermis and
pure epidermal sheets are obtained. The epidermis
was trimmed to four mm wide strips containing
the central portion of the incision for determina-
tion of breaking strengths. All data were recorded
using the Instron tensiometer (crosshead speed
1 inch/minute).
RESULTS
Breaking strengths of the epidermal incisions
appear in Table I and are shown graphically in
Figure 1. Standard errors, obtained by computer
analysis (G.E. 235), also appear in Table I.
Breaking strength increases over time.
WOUND AGE IN DAYS
Fm. 1. Epidermal healing curve based on
breaking strength.
TABLE I
Breaking strengths of 4 mm wide epidermat strip8
containing a healing incision
N Wound Age
us Days
Mean Break-
jug StrengthIn Grams S. E.
20 3 66
20 4 93
22 5 219
26 6 233
22 7 269
N number samples (plantar Surfaces) tested
S. E. = standard error
DISCUSSION
The view that epidermis can contribute to the
breaking strength of healing skin is supported by
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he data. This finding allows a new parameter for
the measurement of epidermal healing. Figure 1,
showing an epidermal healing curve based on
breaking strength, represents a new approach for
evaluating the epithelial phase of wound repair.
Epidermal repair is important in the young
wound not only for provision of a cover, but also
for strength accounting for structural integrity.
Epithelial repair should be considered in tensio-
metric analyses of wound repair and especially in
studies dealing with areas of thickened epidermis
such as the plantar or palmar surfaces.
SUMMARY
Epidermal healing curves based on breaking
strength of plantar incisions in guinea pigs are
reported. Importance of epithelial repair is dis-
cussed.
REFERENCES
1. Geever, E. F., Levenson, S. M. and Manner, G.:
The role of noncollagenous substances in the
breaking strength of experimental wounds.
,Surg., 60(2): 343, 1966.
